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Abstract: 

Heuristic search based on Petri nets is a partial reachability graph expansion 
technique. The paper proposes a modified best-first algorithm and applies it t 
flexible manufacturing system with assembly. A heuristic function based on tl 
Petri net structure and dynamics is presented. It performs well especially for 
called generalized symmetric and asymmetric nets. The heuristic function cor 
of two parts. The first part estimates the total remaining operation time for a 
considering system dynamics. The second part approximates the maximal tot 
remaining operation time of each job. We begin with the first part to search t 
reachability tree of a timed Petri net toward an optimal or near-optimal path 
a depth-bound is reached. After the depth-bound, the second part is applied, 
also propose a one-level backtracking procedure to avoid deadlocks and a pn 
procedure to reduce the number of explored states. Experimental results of 1 
randomly generated test cases show that this work outperforms prior work 
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Abstract: 

High-speed local area networks (LANs) consist of a set of switches interconne 
by point-to-point links, and hosts linked to those switches through a network 
interface card. High-speed LANs may change their topology due to switches b 
turned on/off, hot expansion, link remapping, and component failures. In the 
cases, a distributed reconfiguration protocol analyzes the topology, computes 
new routing tables, and downloads them to the corresponding switches. 
Unfortunately, in most cases, user traffic is stopped during the reconfiguratio 
process to avoid deadlock. These strategies are called static reconfiguration 
techniques. Although network reconfigurations are not frequent, static 
reconfiguration such as this may take hundreds of milliseconds to execute, th 
degrading system availability significantly. Several distributed real-time 
applications have strict communication requirements; Distributed multimedia 
applications have similar, although less strict, quality of service (QoS) 
requirements. Both stopping packet transmission and discarding packets due 
the reconfiguration process prevent the system from satisfying the above 
requirements. Therefore, in order to support hard real-time and distributed 
multimedia applications over a high-speed LAN, we need to avoid stopping u< 
traffic and discarding packets when the topology changes. In this paper, we 
propose a new deadlock-free distributed reconfiguration protocol that is able 
asynchronously update routing tables without stopping user traffic. This protc 
valid for any topology, including regular as well as irregular topologies. It is a 
valid for packet switching as well as for cut-through switching techniques anc 
not rely on the existence of virtual channels to work. Simulation results show 
the behavior of our protocol is significantly better than for other protocols ba< 
stopping user traffic 
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A method and implementing system is provided in which multiple nodes of a PCI 
bridge/router circuit are connected to corresponding plurality of PCI busses to 
enable an extended number of PCI adapters to be connected within a computer system. 
Multiple enhanced arbiters are implemented to enable non-blocking and deadlock -free 
operation while still complying with PCI system requirements. An exemplary 
PCI-to-PCI router (PPR) circuit includes the arbiters as well as PPR buffers for 
temporarily storing transaction-related information passing through the router 
circuit between adapters on the PCI busses and/or between PCI adapters and the CPUs 
and system memory or other system devices. A buffer re-naming methodology is 
implemented to eliminate internal request/completion transaction information 
transfers between bridge buffers thereby increasing system performance. Transaction 
ordering rules are also implemented along with the arbiters to enable optimal 
information transfer management through the buffers, and routing tables are used to 
enable the addressing of all of the adapters on the plurality of PCI busses, and the 
efficient parallel peer-to-peer and IOP transfer of information between the adapter 
devices and also between the system and adapter devices on the PCI busses . 
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Multiple enhanced arbiters are implemented to enable non-blocking and deadlock - free 
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A deadlock - avoidance system for a computer. In a multi -bus, multi -processor 
computer, one processor may request a lock on a bus, to execute a locked cycle, 
thereby blocking all other processors, and other agents, from access to the bus . In 
addition, a conflicting agent may, in effect, lock a resource which is needed by the 
processor to complete the cycle for which the lock was requested. These two locks 
can create a deadlock situation which stalls the computer: the processor and the 
conflicting agent have each locked a resource needed by the other. Under the 
invention, when a locked cycle is requested by a processor, all other operations are 
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transactions until the posting buffers on the same side have sufficient spaces to 
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(ISA) bus controller, and an Integrated Drive Electronics controller. To prevent 
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PCI Bus when an ISA Direct Memory Access (DMA) operation is in progress. A passive 
release of the PCI bridge prevents CPU postings to or behind the expansion bus 
bridge from occurring. If no ISA DMA operation is in progress, then the expansion 
bus bridge may actively release the PCI bus . 
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ABSTRACT: 



A bus to bus bridge deadlock prevention system detects and resolves a deadlock 
condition in a bus to bus bridge . In a PCI protocol application of the present 
invention, the system detects a retry of a request by a master device. The request 
is masked for a delay period before the request is allowed to attempt to pass 
through a PCI to PCI bridge . If the request results in a further retry, the delay 
period length is changed and the request is masked for the different delay period. 
Successive retry requests are masked for different delay periods until the deadlock 
condition is resolved. The system adapts to the deadlock condition by repeatedly 
changing the delay period until the deadlock condition is resolved and the bridged 
busses resume normal operation. 
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one cu±odimc3i, both masters and sieves sic ordered, 
ianplifying lEipkmcaialiDiL In soother embodiment, the 
system Is more loosely coupl&d with only masters being 
crtdeted, Greater bus wilizniofl i* thereby achieved To 
avoid deadlock, tramacticcs begun on the spUVtr«ns*=tKE 
bus sic monitored. When a combination of transactions 
would, if * predetermined further trirr**rtioo wert to begin, 
result ifl ceedleck, ^bis cocditioa is d«*cced. Is the mow 
tightly coaplcd system, tb* predetermined fuitber 
tunssctioo, if it is requested, is remsed, thereby wooing 
deadlock. In the more loosely-coaplcd system, the ficxMbty 
iffisrded by unorderec tawes is Uken advantage of », in the 
typical owe, reorder fhe ^asaotiocs end tvoid deadlock 
without kuliog any transaction- Where a daa. dependency 
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Dttu dependencies are defected in accordance with eddrero* 
coincidence signals generated by slave devicee cd a cache- 
hie h*xs. In Accordance wilh a further opTi-mTstinr, ss. least 
one slaw device (e.g., DRAM) generates ptge-coiDdd^QC* 
bits. When two transaslions to the slave devise are to the 
same address pa^ t the transaction* are reordered if neces- 
sary to ensure that they are executed one after another 
without aay mierverriag transaction, Latecry of the slave is 
thereby reduced 
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